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Devaney [1] has simultaneously studied the flow of this problem. There is considerable overlap of his paper with the results we state after Theorem 1, except for his last section as explained at the end of this announcement. In [7] Simó has recently described the flow more completely.
To get such an isosceles motion, the two masses at the symmetrical vertices must be equal, with a fixed symmetry axis, about which the initial velocities must be balanced.
Denote by n the equal masses and by m the third one, introducing Jacobicoordinates [5] : x > 0 is the semidistance between the equal masses, and y G R is the signed distance from m to the segment joining the others. Dividing out by a 2/i factor, we take the simplified lagrangian 
P'=gradtf(0 + (X/2)P, while the energy relation (4), becomes (6)
In (5) and (6), p = 0 is not a singularity anymore, but defines the collision submanifold and its fictitious flow, independently of h. From (2) we see that U still has a (regularizable) singularity in its first term, corresponding to a double collision of the equal masses.
In our case, the configuration #-space is the half-plane x > 0 with its origin as a triple collision, and the nonzero components of the y axis as double collisions. Off collisions, (4) describes the energy surfaces as pinched circle bundles [8] over the subset U(x 9 y)>-hin the half-plane x > 0. We think of the Mc Gehee transformation as blowing up the origin to a small semicircle of radius e > 0 (chosen so as not to intersect U(x,y) = -A). So, we have to add the condition \q\>e.
At the remaining points of the y axis we have to regularize double collisions, which amounts to replacing the fibers by open real intervals, since only the value of p 2 (or of y) distinguishes different collisions. We get the following result. THEOREM To study the flow on the regularized collision manifold T natural coordinates for equation (5) In these coordinates, the easiest way to get the critical points of (7) By a straightforward computation of the equations of variation, we get the following. Let S, ô' = ±1 from now on. Since ju > 0, a > 1, there are no zero eigenvalues as asserted. Each point has two eigenvalues whose real parts have different sign, and all of them are real at Lagrange points.
The above results are joint work of both authors; the following ones were obtained by the first author.
COROLLARY 1. Each hyperbolic point has an orbit and a two-dimensional invariant submanifold. For the Euler points the invariant submanifold is contained in T, while at Lagrange points the orbit is contained in T, and the submanifold is transversal
We conclude that the flow on T has saddles at Lagrange points, and sinks or sources at Euler points.
The figure below was drawn for the case where the masses satisfy a 2 < SI 12. Since there are nontrivial complex conjugate eignevalues, the flow actually spirals at Euler points. The dotted Unes represent three possible routes for the remaining stable orbit at (0, y? 0 ). Using numerical methods, Simó[7] has shown that the only case which does occur corresponds to the trajectory A (starting asymptotically either from (-11, FI/2), from the saddle (-n, <^0) or from the source (-n, 0)).
The edges \fr = ±n must be correspondingly identified. At top and bottom, regularization of double collisions amounts to identifying points (\jj, Ô7r/2), with (-^, Ô7T/2). This gives S 2 -4 points for the topology of T, as required.
The actual triple collision orbits will be those approaching a critical point as t -* +°° or t -> -<» from outside T. Obviously, the behavior of orbits passing close to triple collision is more complicated than in [4] . For example, an orbit close to the stable manifold at (7T, <p 0 ) i.e., close to an equilateral configuration with y > 0 may either end up approaching (0, 0) (a collinear configuration), or (0, ±7r/2), which means the equal masses come close together, with y > 0 or y < 0. The latter situation corresponds to the w-particle emerging with arbitrarily high velocity in one direction, while the /z-particles emerge close together and move rapidly in the opposite direction, after the triple collision approach.
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Devaney has made the behavior of the above orbits more precise, showing that they feature an arbitrarily large number of binary collisions while escaping.
He also describes what he calls "billiard shots": orbits which in a first approach to collision behave as the orbits above, while on a second approach the binary pair separates rapidly and the third mass oscillates near their center of mass.
Based on a more complete picture of the flow on T as described in the remark after Corollary 1, Simóhas made a finer description of the possibilities for close-collision orbits, and of ejection-collision orbits for negative energy, some of the latter ones actually turning out to be periodic.
